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Background: In recent years, an increased number of children infected with bacteria of the
Campylobacter type is observed. It is estimated that approximately in 1% of the population
of Europe and of the United States Campylobacter infection occurs. Aim of study: The aim
of the study was a retrospective analysis of the clinical course of Campylobacter infection
in children according to the age and associated infections. Materials and methods: The
retrospective analysis included 71 children (mean age 2 years) hospitalized in the Gas-
troenterology Unit between Jan 2008 and Dec 2010. In all children with the Campylobacter
infection clinical symptoms, laboratory tests and associated infections were analyzed.
Results: Campylobacter infection was diagnosed in 71 children (42 boys), which represented
5.28% of the children among 1343 patients hospitalized because of vomiting or diarrhea.
In 22 children the Campylobacter infection was accompanied by other gastrointestinal
infections (enteropathogenic strains of E. coli, Rotavirus, Salmonella). Mean duration of
hospitalization was 7.24 days. According to age, analyzing the clinical symptoms of cam-
pylobacteriosis statistically signiﬁcant incidence of watery diarrhea in children over 1 year
of age has been shown, and abdominal pain in children over 3 years of age has been
demonstrated. Diarrhea with blood occurred most frequently in children under 1 year of
age. Conclusions: Due to the observed increasing incidence of Campylobacter infections it
seems to be reasonable to take feces inoculation in children with diarrhea to 3 years of
age, especially in the presence of bloody feces.
© 2013 Polish Pediatric Society. Published by Elsevier Urban & Partner Sp. z o.o. All
rights reserved.
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In recent years, an increased number of children infected
with bacteria of Campylobacter genus is observed. They are
Gram-negative rods which are characterized by their ability
to grow under low-oxygen conditions and an increased
concentration of the carbon dioxide, they are slow-growing
bacteria and have 48–72 h (or even longer) incubation time.
In humans, the most important are following species:
Campylobacter jejuni, Campylobacter coli, Campylobacter fetus
and Campylobacter upsaliensis. Infections with Gram-negative
bacteria of Campylobacter genus are one of the most common
causes of an acute diarrhea, especially in patents in the age
under 3 years and in elderly people. Even low infective dose
can cause full-blown Campylobacter infection. It is estimated
that Campylobacter infection occurs approximately in 1% of
European population and in United States [1].
Source of infection is usually infected poultry [2]. People
can also become infected by consuming unpasteurized milk,
contaminated water or other contaminated food products.
Other risk factor for Campylobacter infections is traveling
abroad, especially to countries with a lower level of economic
development [2, 3]. Incidence of Campylobacter is observed
during whole year, but outbreaks most commonly occur in
spring and autumn months.
In infants, young children and patients with compromised
immune system symptoms are sometimes much more severe
and occur not only with inﬂammation of stomach and intes-
tines, but also with: bacteremia, sepsis, thrombophlebitis,
meningitis, reactive arthritis (in patients with HLA B27), endo-
carditis, inﬂammatory bowel disease, hemolytic-uremic synd-
rome, Guillain–Barré syndrome or Miller–Fisher syndrome [2, 4].
Clinical picture is dominated by bloody diarrhea, fever,
and abdominal pain [5]. In the case of gastroenteritis,
Campylobacter infection resolves spontaneously (in treatment
rehydration and regulation of ﬂuid and electrolyte disorders
are sufﬁcient), in severe cases antibiotic therapy is needed.
Infections caused by bacteria of Campylobacter genus can be
prevented by properly prepared meat for consumption –
especially poultry, avoiding the consumption of unpasteurized
milk and protecting drinking water source. Campylobacter
bacteria are very sensitive to chlorine used for water purifying.
Due to time-consuming and expensive diagnostics, tes-
ting for Campylobacter infections is performed relatively rare.
It is negative phenomenon, because an ignorance of the
pathogen, especially in younger children, leads to an unne-
cessary antibiotic therapy – often with antibiotics to which
Campylobacter strains are resistant. In addition, epidemiolo-
gical investigation aims to ﬁnd the source of infection,
which in turn prevents further spread of infection.
The aim of the study was a retrospective analysis of the
clinical course of Campylobacter infection in children accor-
ding to the age and associated infections.
Materials and methods
The retrospective analysis included 71 children with positive
bacteriological investigations of 1343 children tested forCampylobacter. Children were hospitalized in the Gastroente-
rologic Unit, Department of Pediatrics Medical University of
Silesia in Katowice between January 2008 and December
2010. The youngest hospitalized child was 6-weeks-old, the
oldest was 14-year-old, and the average age was 2 years.
Most of children were boys – 42 patients (representing 58.3%
of examined group).
Examined patients were divided into 3 groups: the group
at the age under 1-year-old – 29 children (40.8%), group at
the ages of 1–3 years – 32 children (45.1%) and group above
3-year-old – 10 children (14.1%). 18% of entire examined
group (13 children) had less than 6 months and only
8 children (11.2%) was over 5 years of age.
On an admission to the hospital in all patients basic
laboratory tests were performed, including: the feces inocu-
lation and Rotavirus antigen test. Inﬂammatory markers
were analyzed – the concentration of C-reactive protein (N:
<10 mg/L), leukocytosis (N: 5–12  103/mL) and hemoglobin
concentration (N: >10.5 g/L 2–12 months of life; N: >11 g/L
after 2 years of life; N: >11.5 g/L after 5 years of life).
In all children with Campylobacter infection clinical symp-
toms and associated infections were analyzed. Microbiologi-
cal tests of feces were performed in the Bacteriological
Examination Laboratory of the Regional Sanitary Epidemio-
logical Station in Katowice. The samples were directly
inoculated ﬁrstly onto Charcoal Cefoperazoned esoxycholate
agar (CCDA) and next onto Columbia agar with 5% sheep
blood. The incubation was done for 2–5 days at 42 8C under
microaerophilic conditions. The suspected moist, translu-
cent colonies were identiﬁed by using a Gram's stain. The
isolates were speciated by using biochemical tests such as
the oxidase test, the catalase test, hippurate hydrolysis, and
susceptibility to nalidixic acid. Examinations of feces viral
infections (rotavirus) were performed by immunoassay in
the Department of Diagnostic of Upper-Silesian Child Health
Care Center.
Statistical analysis was performed using the statistical
software MedCalc. Distribution of quantitative variables was
veriﬁed by the W. Shapiro–Wilk test. Qualitative variables
are presented in terms of absolute value and percentage.
Differences between quantitative variables were veriﬁed
using Student t-test or x2 test for categorical variables.
Accepted criteria for statistical signiﬁcance is P < 0.05.
Results
Frequency of Campylobacter infection occurrence according to
the age
Campylobacter infections were diagnosed in 71 children (29
girls and 42 boys), which represented 5.28% of children
among 1343 patients hospitalized because of vomiting or
diarrhea in 2008–2010. In 2008, it accounted 2.99% of hospita-
lization, in 2009 – 6.84%, in 2010 – 6.25%. C. jejuni infection
was diagnosed in 64 children (90.1%), C. coli in 4 children
(5.6%) and Campylobacter species in 3 children (4.2%). In 22
children Campylobacter infection was accompanied by other
gastrointestinal infections (enteropathogenic strains of E. coli
(EPEC) in 10 children – 14.1%, Rotavirus in 11 children – 15.5%,
Table I – Campylobacter bacterial infections and coinfections in examined children
Tabela I – Zakażenia bakteriami Campylobacter oraz współzakażenia u badanych dzieci
<1 year of age
n = 29 (40.8%)
1–3-year-old
n = 32 (45.1%)
>3-year-old
n = 10 (14.1%)
Total
n = 71
P-value
26 29 9 64 (90.1%) SI
2 1 1 4 (5.6%) SI
1 2 0 3 (4.2%) SI
6 4 0 10 (14.1%) SI
6 4 1 11 (15.5%) SI
1 0 0 1 (1.4%) SI
EPEC – enteropathogenic strains of E. coli.
SI – statistically insigniﬁcant.
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none of co-existing infections differed in frequency (Table I).
Duration of hospitalization was from 2 to 26 days (mean
7.24 days). Main period of incidence occurred in the period
between May and October. Among infants, Campylobacter
infection was diagnosed in 29 cases (14 girls and 15 boys),
which accounted for almost 41% of all Campylobacter bacte-
rial infections. In the age group between 1 and 3 years of
age Campylobacter infection was diagnosed in 45.1% of
children (13 girls and 19 boys). In total, in the age group up
to 3 years of age Campylobacter infection was diagnosed in
61 children (86% of all Campylobacter infections). In the group
above 3-year-old Campylobacter bacterial infection was diag-
nosed in 14.1% of children.
Clinical symptoms of Campylobacter infection
According to the age, at the initial stage of infection various
clinical symptoms were observed, shown in Table II. In the
group under 1 year of age (29 children), diarrhea developed
in 82.7% of patients, including those 15 children (51.7%) had
diarrhea with blood. Among this group, in 5 children (17%)
vomiting was the only symptom of Campylobacter infection.
Fever occurred in 37.9% of patients (11 children). Additio-
nally, in one child the upper respiratory tract infection was
found.
In the age group between 1- and 3-year-old (32 children),
diarrhea developed in all children (in 34.3% of cases it was
diarrhea with blood). Vomiting was observed in 37.5% ofTable II – The course of the disease according to age
Tabela II – Przebieg choroby w zależności od wieku
Clinical symptoms <1 year of age
n = 29 (40.8%)
1–3-year-old
n = 32 (45.1%
Diarrhea 24 (82.7%) 32 (100%) 
Bloody diarrhea 15 (51.7%) 11 (34.3%) 
Watery diarrhea 9 (31%) 21 (65.6%) 
Abdominal pain 0 3 (9.4%) 
Fever 11 (37.9%) 14 (43.7%) 
URT infection 1 (3.4%) 12 (37.5%) 
Vomiting 6 (20.7%) 12 (37.5%) 
Atopic dermatitis 7 (24.1%) 0 
URT – upper respiratory tract.
SI – statistically insigniﬁcant.children. Fever was the symptom which occurred in less
than a half of the patients (43.7%). Upper respiratory tract
infection was diagnosed in 37.5% of children. In this age
group, abdominal pain was relatively rare (in 9.4% of
children).
Among children over 3-year-old (10 patients) diarrhea
occurred in 90% of cases and only one child had stools with
blood. Vomiting was observed in 50% of children, fever and
abdominal pain occurred in 30% of cases. Respiratory tract
infection occurred in 2 children.
According to age, analyzing clinical symptoms of Campy-
lobacter infection statistically signiﬁcant incidence of watery
diarrhea in children over 1 year of age has been shown, and
abdominal pain in children over 3 years of age has been
demonstrated. Diarrhea with blood occurred most fre-
quently in children under 1 year of age. Fever occurred with
similar frequency in all age groups. Upper respiratory tract
infections were most common in the age group between 1-
and 3-year-old. Atopic dermatitis was observed only in
children younger than 1 year of age.
Results of laboratory tests
In 68% of patients increased concentration of C-reactive
protein was found. In children over 1 year of age, statis-
tically signiﬁcantly more frequently elevated values of the
CRP were observed. Decreased hemoglobin values were
found in 16 (22.5%) patients with Campylobacter infection.
Anemia was observed signiﬁcantly more often in children)
>3-year-old
n = 10 (14.1%)
Total
n = 71
P-value
9 (90%) 65 (91.5%) SI
1 (10%) 27 (38%) P < 0.05
8 (80%) 38 (53.5%) P < 0.002
5 (50%) 8 (11.3%) P < 0.0001
3 (30%) 28 (39.4%) SI
2 (20%) 15 (21.1%) P < 0.04
5 (50%) 23 (32.4%) SI
0 7 (9.9%) P < 0.003
Table III – Results of laboratory tests
Tabela III – Wyniki badań laboratoryjnych
Laboratory tests
results
<1 year of age
n = 29 (40.8%)
1–3-year-old
n = 32 (45.1%)
>3-year-old
n = 10 (14.1%)
Total
n = 71
P-value
CRP increased 13 (44.8%) 26 (81.2%) 9 (90%) 48 (68.0%) P < 0.005
Anemia 12 (41.4%) 3 (9.4%) 1 (10%) 16 (22.5%) P < 0.02
Leukocytosis 11 (37.9%) 6 (18.7%) 5 (50%) 22 (31.0%) SI
CRP – C-reactive protein N: <10 mg/L.
Anemia: <10.5 g/L 2–12 months of life; <11 g/L after 2 years of life, <11.5 g/L after 5 years of life
Leukocytosis – white blood cells >12  103/mL.
SI – statistically insigniﬁcant.
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was observed, in total 22 examined (31%). No leukopenia
was observed. Results of the laboratory tests are shown in
Table III.
In one third of children with Campylobacter infection due
to a serious condition and high inﬂammatory markers in
blood tests antibiotic therapy was used.
Discussion
Bacteria of the Campylobacter genus are widespread in the
environment and in favorable conditions for their develop-
ment (in infants, young children and elderly people, with
immunity disorders and taking proton pump inhibitors)
may be a source of zoonotic disease – campylobacteriosis.
In Poland, since 2005 (the beginning of the record of
abovementioned infections) systematic increase in reported
cases of infection with bacteria of Campylobacter genus has
been observed. According to data of the Department of
Epidemiology, National Institute of Public Health – National
Institute of Hygiene in Warsaw, the incidence of Campylobac-
ter infection increased from 270 of reported cases in 2008 to
375 in 2010 [6]. Summary of epidemiological data shows that
for many years the largest incidence of campylobacteriosis,
almost half of reported cases, occurs in Silesia and in 2009
and 2010 this number amounted 171 cases each year [7].
Our patients represented respectively 27 cases in 2009 and
30 in 2010. In total, in our study Campylobacter infection was
diagnosed in 71 children among the 1343 hospitalizations
due to diarrhea (5.28% of patients). Wardak observed slightly
higher incidence than in our study – 12.4% (57 children/460
hospitalized) in the years 2003–2004 [8]. Increase in the
number of cases of campylobacteriosis is also observed in
other countries: in France, Austria, the incidence is 73.4/100,
000, and disease has been recognized as the most common
disease associated with food [9, 10]. British authors also
observed signiﬁcant increase in the incidence of campylo-
bacteriosis from 33 000 cases in 1989 to 64.5 thousand cases
in 2011 [11]. In the United States, campylobacteriosis is the
second leading cause of bacterial diarrhea in children (after
salmonellosis and enteropathogenic E. coli) [12, 13]. In
Poland, in comparison to Western countries, the incidence
is low, it seems that these ﬁgures are underestimated,
which may be caused by failure to perform microbiological
testing in patients with diarrhea or low reportability of
identiﬁed cases of campylobacteriosis.Campylobacter infections are observed throughout the
year. Among hospitalized children in Katowice in the years
2008–2010, the highest morbidity was observed between
May and October. Similar correlation was observed by both
Polish and French authors [8, 10]. Nichols analyzing large
group of patients (more than one million cases in England
and Wales), describes the increased incidence (especially in
children) of Campylobacter infection in late spring (May–June)
[11]. Whereas Pytrus, in the study conducted in the last
decade of the twentieth century, the highest of incidence of
Campylobacter infection reported in autumn–winter [14].
In Poland, registered incidences of campylobacteriosis
occur mainly in children under 4 years of age. Newborn
babies are infected during birth from mothers who are
carriers of Campylobacter, but antibodies transmitted with
their mother's milk protect them from clinical manifestations
of this infection [15]. Lehours described 42 cases of Campy-
lobacter infection among newborns in France in 2003–2010
[10]. In our analyzed material, among infants Campylobacter
infection was diagnosed in 40.8% of cases, and in all
examined children at the age under 3 years infection
occurred in 86% of patients, which is consistent with
previous epidemiological studies. The youngest hospitali-
zed child was 37 days (pregnancy I, childbirth I, cesarean
section, 2900 g/53 cm, fed artiﬁcially, the reason for admis-
sion was diarrhea with blood). Lower results were obtained
by French authors analyzed 8000 cases of children at the
age under 15 years, who have recorded only 801 (10%) cases
among infants. This fact is explained by the transfer of
antibodies from mother's milk, to baby [10]. However, in
current Polish studies the results were similar to our
results. In analyzed by Sadkowska–Todys Campylobacter
infections registration forms for the year 2010 in Poland,
77.6% of cases concerned children at the age under 4 years
(292 children).[7] Pytrus, in studies conducted in the years
1992–1997, recognized campylobacteriosis in 129 children
with diarrhea and in 80 children with normal stools – being
treated for a variety of gastrointestinal diseases. Among
whole described group of children with diarrhea at the age
up to 1 year Campylobacter infection occurred in 38.8% of
children and in children at the age up to 3 years occurred
in more than half of patients [14].
Most common strains, isolated in Poland and in other
European countries, are C. jejuni, which occur with
a frequency of 90–95%, and C. coli [9, 16]. Also among our
examined patients C. jejuni and C. coli were diagnosed in
similar percentage. However, in the collective study for the
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patients the genus of bacteria has not been established [7].
In previous studies, more cases were observed among
male patients – also in our material the sex ratio (M/F) was
1.44, similar results were obtained by French researchers
(ratio 1.45) [10]. British authors also observed more cases of
Campylobacter among male population, but this superiority
was small – sex ratio was 1.14 (data also apply to adults) [11].
From many years, symptoms which occur in Campylobacter
infections are well known – Blaster already in 1979 described
the most frequent common symptoms of campylobacteriosis,
such as the diarrhea, abdominal pain, blood in the stool and
fever [5, 17]. Also, in our study, diarrhea occurred in 90.1% of
children, watery stools in 53.5%, and diarrhea with blood in
45%. Other Polish and foreign authors associated the diarrhea
with Campylobacter infection similarly often [7, 8]. However,
Pytrus in his study drew attention to the group of patients
with normal stools, hospitalized due to other ailments of the
digestive tract, in whom bacteria of Campylobacter genus was
cultured in feces inoculation [14]. Blood in the stool occurred
almost in half of observed children with Campylobacter
infection, signiﬁcantly more often in children at the age
under 1 year. Similar results were obtained by other Polish
researchers [8, 14]. However, in the collective study for the
year 2010 presence of the blood in the stool was reported in
a smaller group of children – 38% [7]. In our observed group of
children other symptoms in the form of vomiting and fever
occurred, what was consistent with other studies [7, 8].
American researchers point out that the abdominal pain,
diarrhea, and fever are the most common symptoms of
bacterial gastrointestinal infections [13]. According to Gilles-
pie, these are also the most common symptoms of Campylo-
bacter infection. However, in England and Wales the presence
of the blood in the stool was observed in 28.5% of children
with C. jejuni infection, it was also noted that blood in the
stool and vomiting often occurred in infants and children at
the age up to 4 years, which is consistent with our results
[16].
Coexistence of Campylobacteriosis with other gastroin-
testinal infections is rarely described in the literature. In our
analyzed material, in 31% of children Campylobacter infection
was accompanied by other gastrointestinal infections. Most
often it was the rotavirus infection (50%) and enteropatho-
genic strains of E. coli (45.4%); in one child in the feces
inoculation also Salmonella type C was cultured. Similar
incidence (35%) of the co-occurrence of campylobacteriosis
with other gastrointestinal infections Wardak described. In
this analyzed group of children the most common associa-
ted infections was the Rotavirus infection – 65%, salmonel-
losis was diagnosed in 25% of children, but much less
frequently than among our patients the infection with
enteropathogenic strains of E. coli occurred [8]. In addition,
among our examined children, Campylobacter infection was
accompanied by upper respiratory tract infection.
Conclusions
1. Due to the observed increasing incidence of Campylobacter
infections it seems to be reasonable to perform stoolculture, especially inoculation in children up to 3 years of
age with bloody diarrhea.
2. In children with atypical Rotavirus infection stool testing
Campylobacter should be performed.
Authors' contributions/Wkład autorów
UG-C – study design, data interpretation, acceptance of ﬁnal
manuscript version. BK – study design, data collection,
literature search. AF-W – study design, data collection,
statistical analysis.
MJ – data collection and interpretation, literature search.
SW – data collection and interpretation.
SH-Z, WC – data interpretation. HW – acceptance of ﬁnal
manuscript version.
Financial support/Finansowanie
None declared.
Conﬂict of interest/Konﬂikt interesu
None declared.
Ethics/Etyka
The work described in this article have been carried out in
accordance with The Code of Ethics of the World Medical
Association (Declaration of Helsinki) for experiments invol-
ving humans; EU Directive 2010/63/EU for animal experi-
ments; Uniform Requirements for manuscripts submitted to
Biomedical journals.
r e f e r e n c e s / p i s m i e n n i c t w o
[1] Valérie R, Louis, Iain A, Gillespie, Sarah J, O'Brien.
et al. Temperature driven Campylobacter seasonality in
England and Wales. Appl Environ Microbiol 2005;71(1):
85–92.
[2] Friedman CR, Hoekstra RM, Samuel M, Marcus R, Bender J,
Shiferaw B, et al. Risk factors for sporadic Campylobacter
infection in the United States: a case-control study in
FoodNet sites. Clin Infect Dis 2004;38(Suppl. 3):
285–296.
[3] Rodrigues LC, Cowden JM, Wheeler JG, Sethi D, Wall PG,
Cumberland P, et al. The study of infectious intestinal
disease in England: risk factors for cases of infectious
intestinal disease with Campylobacter jejuni infection.
Epidemiol Infect 2001;127(2):185–193.
[4] Van Doorn PA, Ruts L, Jacobs BC. Clinical features,
pathogenesis, and treatment of Guillain–Barré syndrome.
Lancet Neurol 2008;7(10):939–950.
[5] Blaser MJ, Wells JG, Feldman RA, Pollard RA, Allen JR.
Campylobacter enteritis in the United States. A multicenter
study. Ann Intern Med 1983;98(3):360–365.
[6] Zieliński A, Czarkowski MP. Infectious diseases in Poland in
2009. Przegl Epidemiol 2011;65(2):171–179.
p e d i a t r i a p o l s k a 8 8 ( 2 0 1 3 ) 3 2 9 – 3 3 4334[7] Sadkowska-Todys M, Kucharczyk B. Campylobacteriosis in
Poland in 2010. Przegl Epidemiol 2012;66(2):255–258.
[8] Wardak S, Szych J, Cieślik A, Borowski W. Campylobacter
infections in children treated at the Infectious Diseases
Hospital in Dziekanow Lesny, Warsaw division, from 2003
to 2004. Pediatr Pol 2005;80(12):1108–1112.
[9] Feierl G, Jelovcan S. Campylobacteriosis in Austria: situation
and trends. Wien Klin Wochenschr 2009;121(3–4):103–107.
[10] Lehours P, Aladjidi N, Sarlangue J, Mégraud F. Campylobacter
infections in children. Arch Pediatr 2012;19(6):629–634.
[11] Nichols GL, Richardson JF, Sheppard SK, Lane C, Sarran C.
Campylobacter epidemiology: a descreptive study reviewing
1 million cases in England and Wales between 1989 and
2011. BMJ Open 2012;2(July (24)).
[12] Scallan E, Mahon BE, Hoextra RN, Grifﬁn PM. Estimates of
illnesses, hospitalizations, and deaths caused by major
bacterial enteric pathogens in young children in the United
States. Pediatr Infect Dis J 2013;32(3):217–221.[13] Klein EJ, Boster DR, Stapp JR, Wells JG, Qin X, Clausen CR,
et al. Diarrhea etiology in a children's hospital emergency
department: a prospective cohort study. Clin Infect Dis
2006;43(7):807–813.
[14] Pytrus T, Iwańczak F, Gościniak G, Agarwal GS. Analiza
epidemiologiczna i kliniczna zakażenia Campylobacter u
dzieci. Pediatr Pol 1998;73(11):1137–1142.
[15] Fullerton KE, Ingram LA, Jones TF, Anderson BJ, McCarthy
PV, Hurd S, et al. Sporadic Campylobacter infection in
infants: a population-based surveillance case-control
study. Pediatr Infect Dis J 2007;26(1):19–24.
[16] Gillespie IA, o'Brien SJ, Frost JA, Tam C, Tompkins D, Neal
KR, et al. Investigating vomiting and/or bloody diarrhoea in
Campylobacter jejuni infection. J Med Microbiol 2006;55:
741–746.
[17] Blaster MJ, Berkowitz ID, LaForce FM, Caravens J, Reller LB,
Wang WL. Campylobacter enteritis: clinical and
epidemiologic features. Ann Intern Med 1979;91(2):179–185.
